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Abstract

Water hyacinth is one of the world’s worst invasive weeds. It is native to South America and extremely invaded
many tropical and subtropical countries of all the continents. The ability to produce via runners, stolons and seed;
fast growth; seed persistence in the soil and its beautiful flower facilitates the spread of the weed from region to
regions from time to time. Blockage of irrigation, electric power generation, fish production and water way
transportation are the major economic impacts of the weed. Manual and mechanical removal of water hyacinth in
small areas at early time is effective in controlling the weed for short period of time. Use of biological control
agents; arthropods (Neochetina brunchi, Neochetina eichhorniae, Niphograpta albiguttalis and Orthogalumna
terebrantis) and parasitic fungi (Cercospora rodmanii, Alternaria alternata and Alternaria eichhorniae) play a
role in controlling the weed. In addition Chemical control with 2, 4-D dimethyl amine, glyphosphate and acetic
acid are effective to control water hyacinth in extreme cases. Integrated use of herbicidal and mechanical control
measures is effective in control, economically safe and environmentally friendly than a single control measures.
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1. INTRODUCTION
Water hyacinth (Eichhornia crassipes) is a serious, persistent, aquatic, free-floating and perennial weed that is
native to South America. It is considered the most damaging Aquatic weed in the world because of its very fast
growth rate and its adaptation to a wide range of nutrient and environmental conditions (WHO, 1997). The
International Union for Conservation of Nature (IUCN) has identified that this weed is one of the 100 most
aggressive invasive species (Tellez et al., 2008) and recognized as one of the top 10 worst weeds in the world
(Patel, 2012). It is one of the world’s worst invasive weed which invades many tropical and sub-tropical regions
around the world. People use the weed as an ornamental plant due to its beautiful flowers and facilitate the spread
of the weed from infested region to an infested region.

The plant displaces native vegetation on water bodies due to its rapid growth during the rainy season. It is
one of the fastest growing plants whose population growth is doubled in size with in just two weeks (Penfound
and Earle, 1948). Its primary means of reproduction is by way of runners and stolons, which eventually form
daughter plants. It also produces large quantities of seeds that are viable for up to 30 years. These special
reproduction features of the weed created difficulty in management and control of the weed. Therefore, the
objective of this paper is to review the origin, distribution, impact and management options of water hyacinth.

Figure 1. Water hyacinth with its beautiful flowers

2. BODY OF THE TEXT

2.1. Origin and Distribution of Water Hyacinth

Water Hyacinth is native to South America and extremely invaded many tropical and subtropical countries of Latin
America and the Caribbean, Africa, Southeast Asia and the Pacific. Due to its beautiful and attractive flowers
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people used water hyacinth weed as an ornamental plant and spread it from place to place. However, more
important explanations for the continental spread of the weed include its capacity to quickly multiply when away
from its natural enemies in South America. Currently, the weed is distributed through North America, South
America, Eastern Africa and Asia.

The Water hyacinth was introduced from its native home in South America to various countries by well-
meaning people as an ornamental plant; to the United State in the 1880°s. It was introduced in Egypt in about 1879.
It spread to the Congo, the Nile and Lake Victoria in 1950’s. It introduced in Asia in1888 and to Australia around
1890. Water hyacinth has invaded various countries of West Africa at various times. In Africa the weed first
reported in 1957 in Republic of Congo. However, most of the invasions have occurred since the early 1980s. The
outbreak of this invasive weed was reported in Benin, Ghana, Nigeria, Burkina Faso, Mali, Niger, Benin, Egypt,
Ethiopia, Zimbabwe, Mozambique, Tanzania, Zambia, Malawi, Kenya, Uganda, Rwanda and Burundi.

2.2. Impact of Water Hyacinth

Interference of navigation, irrigation, electric power generation and money lost to manage water hyacinth are the
major economic impacts caused by the invasion of the weed. Also the dense mats of the weed can provide ideal
mosquito breeding habitats (Julien, 2001). Obviously, water hyacinth has put most traders and fishermen out of
business, thereby subjecting their families to untold economic hardship. It causes the worst effect on people in the
developing countries who depend on fisheries for their diet and livelihood (Hill ez al., 1997). The occurrence of
high prolific water hyacinth in water ways has greatly affected the lives of the riverine people in many developing
countries of Africa. The thick mat of Water hyacinth trapped seven commercial boats transporting 500 traders and
goods in Nigeria (Uka, 2008).

Mats block light from penetrating water bodies, which induces changes in the flora and fauna underneath,
sometimes hindering fish production and resulting in unemployment and diminished incomes and food for riparian
communities due to the fact that local plants and animals lose their habitats and the quality of drinking, cooking
and washing water deteriorates. There are even reports of village people dying from the problems of heavy water
hyacinth infestation; 1) People have died from starvation because they could not reach food sources; 2) Bites of
venomous snakes hiding in water hyacinth mats; 3) Attacks by crocodiles taking shelter in water hyacinth mats; 4)
Diseases carried by mosquitoes (malaria) or snails (bilharzia) that breed in water hyacinth environments; and 5)
Fatigue from pushing canoes through clogged waterways (Navarro and Phiri, 2000).

2.3. Management of Water Hyacinth

Control of water hyacinth using conventional methods such as manual, mechanical removal, chemical and
biological controls has been mostly employed globally.

2.3.1. Physical Control

Mechanical removal of water hyacinth is the best short term solution in controlling the proliferation of the weed
in small areas. Land based ‘clamshell’ bucket cranes, draglines or booms and water based machinery such as
mowers, dredges and barges are suitable in removing water hyacinth from water. However mechanical removal of
water hyacinth is costly and suitable for small areas. Many of these techniques require the support of a fleet of
water and land-based vehicles for transporting the large quantities of water hyacinth which is removed.
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Figure 2. Mechanical removal of water hyacinth.

Manual removal of water hyacinth is also suitable for extremely small areas but ineffective for large
infestations control. Early control attempts concentrated on removing the plant from water with hand or instrument
like pitchforks, then dumping the accumulated mass on land to die. However, it is difficult, labor intensive work
and in some areas there is serious health risks associated with the workers (crocodiles, hippopotamus, snakes,
mosquitoes and bilharzia). Transportation of the harvested weed is also costly, because it has such high water
content. Chopping can reduce the volume and tl}g water content.
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Akankali, 2019).

Figure 3. Manual Uprooting of Water Hyacinth (Source: Elenwo and
2.3.2. Biological Control of Water Hyacinth

Biological control was generally considered the most cost effective and environment friendly control method for
aquatic weeds in general and water hyacinth specifically. The types of organisms that can be deployed as biological
control agent range from the very minutes, such as microbes like fungi, through weevils, to macro
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vertebrates/invertebrates such as herbivorous species like the Neochetina species.

About eight arthropod agents (Neochetina brunchi, Neochetina eichhorniae, Niphograpta albiguttalis,
Orthogalumna terebrantis, Eccritotarsus catarinensis, Xubida infusellus, Cornops aquaticum and Thrypticus spp.)
released worldwide for the control of Water Hyacinth (Julien et al., 1998; Tipping et al., 2014). Among these
arthropod, two weevils, Neochetina eichhorniae and Neochetina bruchi, are the most effective in controlling the
weed (Center et al., 1999; Center and Van, 1989; DeLoach and Cordo, 1976). N. bruchi and N. eichhorniae have
been released on water hyacinth in 30 and 27 countries, respectively (Center et al., 2002). These weevils are host
specific and successful biological agents used for the control of water hyacinth. Thus, based on their damage
potential and difference in rate of population growth, it is concluded that Neochetina bruchi could be considered
as a promising candidate for biological control of water hyacinth under Ethiopian conditions (Firehun et al., 2015).
These arthropods involved in biological control of water hyacinth also facilitate the transfer and ingress of
deleterious microorganisms (both fungi and bacteria) associated with the weevils into the plant tissues (Van et al.,
2010).

Figure 4. Biological control agents A) Neochetina eichornia, B) Neochetina bruchi
Several highly virulent fungal pathogens of water hyacinth occur in different parts of the world. Among them
are Acremonium zonatum, Alternaria alternata, Alternaria eichhorniae, Bipolaris/Helminthosporium spp.,
Cercospora piaropi, Cercospora rodmanii, Myrothecium roridum, Rhizoctonia solani, and Uredo eichhorniae.
However, only Cercospora rodmanii and Alternaria eichhorniae have been studied to a significant extent. Among
the 9 pathogens, 3 pathogens Cercospora rodmanii, Alternaria alternata and Alternaria eichhorniae are
recognized as potential mycoherbicide agents in controlling water hyacinth (Dagno et al., 2012). Rhizoctonia
disease caused by Rhizoctonia solani is usually very aggressive and destructive, capable of killing large amounts
of water hyacinth biomass in a rapid and complete manner in many countries such as United States, Brazil, Mexico,
Panama, Puerto Rico, India, Malaysia and Indonesia (Shabana ef al., 1995). Aqueous leachate of Lantana camara
was found killing water hyacinth (Saxena 2000). Biological control was considered as the only effective,
permanent and environmentally friendly methods.
2.3.3. Chemical Control
The highest economic efficiency is achieved with chemicals that are able to eradicate the weed within the required
time period at the least possible cost. Mailu (2001) reported that the best chemical control is achieved with 2, 4-D
dimethyl amine 58% (4 kg ha!) and that the cost of removal by this herbicide was 61% less than that of manual
weeding. Adekoya 2000 concluded that glyphosphate is safe (with no adverse effect on fish population) and cost
effective in Water hyacinth management when properly used under specialist supervision. Similarly, Agidie 2018
concluded that Glyphosate and acetic acid are effective in controlling water hyacinth at shade level.

However water hyacinth control by herbicides application is quite hazardous to the environment due to
toxicity effects from the residual effects of the herbicides and also the adverse effects on water quality due to
putrefaction of the dead weed leading to eutrophication problems (Chikwenhere and Forno, 1991). Applications
of herbicides cause depletion of dissolved oxygen which leads to massive fish and other aquatic resources of
economic importance mortalities (Caunter and Seeni, 1991).
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Figure 5. Chemical Sprayed on water hyacinth infested section of the Waterways.
2.3.4. Integrated Water Hyacinth Management

The research conducted at Wonji-Shoa Sugar Factory indicated that an integrated use of herbicidal and mechanical
control measures are resulted in better management of the weed than physical control measures especially in the
reservoirs, irrigation supplies and drainage systems (Dula et al., 2008). However, the control was not possible to
ensure these results; because of infestation from upstream water bodies remained contaminated with this noxious
aquatic weed.

3. SUMMARY AND CONCLUSION
Water hyacinth is one of the 10 world’s worst invasive weeds which invade water bodies of many countries in the
world. It is an alien, floating water weed that has spread throughout vital freshwater bodies and wetlands. It is
native to South America and extremely invaded many tropical and subtropical countries of all the continents. When
the weed is away from its center of origin, it is also away from its natural enemies and has the capacity to quickly
multiply and spreads over the continents.

The weed poses serious socioeconomic and environmental problems for millions of people in riparian
communities. It obstructs electricity generation, irrigation, navigation, and fishing; clogs waterways and ports;
cause the destruction of the flora and fauna underneath; facilitates proliferation of bilharzia; habitat for malaria
transmitting mosquitoes; and deteriorates the quality of drinking, cooking, and washing water.

Control of water hyacinth using manual, mechanical removal, chemical, biological or integrated weed
management methods has been mostly employed globally. Manual and mechanical removal of water hyacinth in
small areas at early time is effective in controlling the weed for short period of time. Use of biological control
agents; arthropods (Neochetina brunchi, Neochetina eichhorniae, Niphograpta albiguttalis and Orthogalumna
terebrantis) and parasitic fungi (Cercospora rodmanii, Alternaria alternata and Alternaria eichhorniae) play a
role in controlling the weed. In addition Chemical control with 2, 4-D dimethyl amine, glyphosphate and acetic
acid are effective to control water hyacinth in extreme cases. Integrated use of herbicidal and mechanical control
measures is effective in control, economically safe and environmentally friendly than a single control measures.
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